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(54) ORGANIC EL TRANSISTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic EL transistor 
at low cost, in which operation speed is improved and high power 
is realized, and which has high luminous efficiency. 
SOLUTION: This is an organic EL transistor 10 that comprises a 
source electrode 5 and a drain electrode 2 provided opposed to 
each other, and comprises an organic semiconductor layer 3 
between the source electrode 5 and the drain electrode 2, and 
comprises a comb-shape or mesh-shape gate electrode 4 that 
is arranged in nearly parallel with the source electrode 5 and the 
drain electrode 2 with an interval at the nearly central part of 
the organic semiconductor layer 3. This organic semiconductor 
layer 3 is constructed of an electroluminescent organic 
semiconductor material. The electroluminescent organic 
semiconductor material is made of a compound such as 
naphthalene, anthracene, tetracene, pentacene, hexacene, 
phthalocyanine system compound, azo system compound, 
perylene system compound, triphenylmethane compound, 
stilbene compound, poly-N-vinylcarbazole, and polyvinylpyrene. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 



decision of rejection] 
[Date of extinction of right] 



#112003-187983 

(P 2003-187983 A) 
(.WAfflB ¥fiKl5¥7fi 4 B (2003. 7. 4) 



(51)Int.Cl. 7 






F I 




f-n-V (##) 


H05B 33/26 






H05B 33/26 




A 3K007 


G09F 9/30 


338 




G09F 9/30 


338 


5C094 




365 






365 


Z 


H01L 51/00 






H05B 33/12 




Z 


H05B 33/12 






33/14 




A 










(^i3H) mmmzfgi< 


(21)ffiJg#^ 


#^2001 -383624 (P 2001 - 


383624) 


(7DtmaA 


000006747 
















(22)W1SB 


¥/£13*P12.§ 175(2001. 12. 


17) 












(72)%BJ# 














JfttC«*fflK+JB&lT@3#6^ Heat 




















(72)%BJ# 


fcOi #— 


































(74)ftSA 


100060690 














rSt 















(54) [SEW©**] *iELh7>y'X^ 



(57) 

[»«fc¥ftl JtlSltTS^V-^«S5R«KW 

attoy- h*®4£:ft-f 5*T«EL h5>yX^ 1 0 
IC*5^T. 3 



(19) B^WRfffFfr (J P) (i2)£*|IB^FBf 4a 



(A) 
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1 

[#SF3S#<Z>*&B] 

MtcW«¥#^«^^b. fLT, 
Sfclfr¥frfcE«bfc#ttXtt* „ ^ j.:R©y- h«a 

[«*«2] ME*!WBttW*¥##tma«. (D^x 10 

^eiK2ns'>ft< tfc i ©t^^ 

yVVXtttto. bV7x-JUTS.>1t'£i®>s MJ7U 

-;P7"5>^*. sot. -tn sa&sn 

- \!—)Vl3)VrtV— )V, ADy>WJ -N- k*-Jl^ 

t»fi#iRtfV-7«S«IB*tl/. fit. 

£pg¥###*rc«irr S »KU 30 

&W*t-r-B»*3«3^E*©*r«|EL h7>y^^. 

««trs«*«4icEao*r«EL h7>y^?. 

Fl'-f>*«*05fcWU fit, K# 40 

3B1 t~E«W#$EL h7>yX^. 

j«a*lfcW«^flM*:)it©MCiE?LffiA»**-r*Jld: 
£#gi:£T£W*«6fcEiffi©W$EL 

&W.i:TZ>m&m7 (CfHtt«*ttlEL h7>yX^, 
[»**9] S^OiMfC, WEV-*««. 50 
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1 (ClBttOWtSEL h7>^X?. 
[ffi$3f 10] (tEHK >*a t P 
««2nfc*r«2|s«flt)itCD|HHCjE7LttAJiS*rTSd 

&n twe y -xma t o^ic«^ftA» *#r * z. t 

«*^#:BRtXy-X«a*«a^*-L, *LT. t£Wttl 

»**T*fi* b;t - t *«« t-r* w#jh 

l »c:E«o#t8tEL h7>y^. 
[ffijfcJg 13] WEh'K >tii pffl¥##trt4-C 
*»££nfc*r«¥i*ft:JI £ © fflKHETLS AS * E 

[«*jsi4] pS¥«A4f»T«idtsn^«rii¥« 
^utMEy-xttatcDwum^aAWSrW-rsct 

S«att5ll«JHl 3<CE«©*r&EL h7»*7 

ti^fb. fbt, £pM©m#%7t 

v-x«asa^*-r*t*»c, s«ctickk> 

MttfU fit, nM«ftfj!.%7£ 
OT^EL h5>yX^. 

-f>«B#, i'PA (Cr) . Ta-W'JW) . 

> (T i ) , m (Cu) . (AD , t'J 

(Mo) . ?>^Xf> (W) . - -y^rJU (N 
i) . ^ (Au) . /^yvA (Pd) , (P 
t),*(Ag).ji(Sn). ®ttt#U7nj> > 

n^tcEttO*tSIEL h^>fyX^o 

[W*^ 18] ^- h«a^* 1 0 n m£TF. ffSL< 
tt, 2~3 nmOUSOA 1 SlT^StlSCt^ 

WLt-tzmum i~i7 ov»rn*wcBE*o*r«E l h 
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1 9 ] V-XftKXtt F l"f >ffifi 3 0 ~ - 
5 0 0 nm©«JHO»JBn?»J5JtSnacit*««tT-5 

t-rsii*^ 1^19 ©uma>£i5*fc©*rtttE lf? 

[0 0 0 1] 10 

>hDM*yt>7 (EL) f-i-xyWiLTtffl 

-f h (led) tm®b7>z;x?t&n 

^£1±T> x*>r y7 t >^&fl6if£7£fc<ig©M7j£*ia 

[0 0 0 2] 

fc. WiE L If ^f;WSE L f It ffi 

->ij3>-Z?^e.n^j»J^h7>vX^. HP*.. TFT 
(Thin Film Trannsisutor) te. f^X^HOT 
(WW nr/HX^LTffll^nTtt. 30 

tt. T F T fcfcft 5 T X -> U 3 >X«# ij -> ij 

[0 0 0 3] W«h5>$>X^©Sr3fett. 1 9 8 0W 

BSn»*ofc. L*>L, lit&oT, #fi8**£f©ig 

jS^fc F-7LAc->U 3 >*«±{c^>i5"k>^fi£J^L 
TO. 5 2cm2/V- s e cCDtffi^HILfe 

t f T^^nti^ mmw- 10-270712^ 

[0 0 0 4] ^5^>^t>^HLfcTFTil ^ 
> ^ -fe > S f^M ICBfiR-T -5 (C tt Jt^S jSJKj^j&ST »4C 

-Dfrfflmtffo^fZ. fCT, C. J. Drury S1£iC 50 
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4 

> (ptv) £ffl<^> tfti»»»fc#'jif^i;P7xy-;p 
(PVP) fit. K-7"K-^'J 

7=D>£fliHT, r^TW«»»T«Haibfc3X 1 0 
-4cm2/V- s e c ©t»tft»il«S«lLfcT 
FTSrjf^L-fc (APL Vol. 73. No. 1 (1998) 108 ) . 
[0 0 0 5] LfrL £©C. J. Drury SsWifg 
LfcT.FTTt), *«f»»flE*«^:4JfiV»©T?rajH3&«* 

fi*IMM*fflV^:TFT©tf«$7t^7 

tz&iZte. *«¥»flt»»t:«t)*a«lCTFT©«ifi 

[0 0 0 6] W&¥i&#:*mtCte, 0^>5"t>. &Jg 
7^D->7 = >»(Z)fi^<t-&». ©C, ~C, ©n- 
ft7i>§©»W7-, ®#ijft7z>, # 
U 7izl/>t-l/>§©fi|# | j7-^5. KfEfi 

n ©=t 5 tzft&mm. &™?{&ft=?<t-e>yi3uzmm* u 

>y • 3~tV >^£«3X h©a«TriEBt*«iri6T 

*©i:£3. ftj£Wfc*v»*w&»***rf 

JitC^^F-r £ H 3 «H©T*£ V». 

[0007] &Lh©«k?k:, WtH^^WfJftt, 

*fcT>-3— 5^>£^ '7tf>^ • 3— ?V > 

«lC«t0TFT*^ST#*?Il)Ett*«f-3Tlr»*©T?. 
#fiJTtea&57&<. fmrfeft*. BrS« 

tt. /hiH'/filH^U^rv-TJi. 0. 0 0 1~0. 1 
cm2/V' sec, fiWUV-Ttt, 0. 0 0 0 1 
~0. 0 1cm2/V' secT*t)fc. tt^tlTH 

ir>^M©0. 7 cm2/V • s e cT^-pfeo 
[0 0 0 8] ^©«t5«:aWWttjHK*t»T. wai©* 



5 

(FET) <tjgWTFT^#AbTfc, J t<Dm$S&W)& 

^ t tit l, v» t ir» -5 mawto o fc. fi^niti 

ST <b tOSEWAff O N ««HBt## 6 n* 7> -f y ? > if 

m'f-thxmmmmmb^y^x^ (sid *<&£. 

[0009] illlt SI T©«BS*f®HT^«.o S 
I Ttt, H8WIC, N+ y-7lSl 0 1 fcN+ h*W 10 
>ttS 1 0 2 Jc«E*nfc*8MW 104CP+y-H 

o 3 3&«ifxsn&«tjft*LTv»-&. p+ y— o 

3 iC*JEE$rEPJPLfei:^> WWCcb^Pt f— h i 0 3 
1 0 4 4 J tC#OtT^fc^Se (H+jfeiB-C' 
5SbfcS|5ft-) 1 0 5 #-6*3 
IT« y-H*JE#/h3WB-&fc, SiTHtvttii: 

jJ-y^jStCT^tCtt. P+ y— h- 1 0 3 £N+ V 
-X«flgl 0 1 i©Ktca©«JE^EP»nL-T, tMfcl"< 

Si 0 1 £N+ h'K >ttffil 0 2 t©M»C8gnS«SS 20 
IDSH P+ f— V 1 0 3 ICEn*P$nfc«BE<*: H U-f 

-tt©s i Ttn?anx^5. y-vu-t>!Httos i 

[0 0 10] WttMMWfcSfljU&S I TtLTH IP37 30 

9uis7-y (CuPc) sy- xitffi. FK>li 

□ ->T^> (CuPc) rta5K»<K^**C«t0»J« 
LfcXU-y M^07;i/5^«^/x*«!«)aAy«:«a!TFT 
*tffi©S*lT0i-2> (IMS. T. IEE Japan, Vol. 11 8-A.N 
0.10,(1998) PI 166-1 171 ) . HCDSITH. ^7^1 

it, HCDS I TCiJ^Ttt. CuPcKliS^rtliHfjll 

-•>AS§K#bfcit»l^»k:*6UT, 7;usxyA 
Ttt. f^T. X$1«S^^TI/^©T, 

[0011] 
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4s©?«V»tr«EL h7>yX^^finx hTtiWT^Cl 
[0 0 12] 

ttfcy-^*SRtfHK>«a*wr-5i:*c «y 

-Xiffit K y-f >«® £©|iiIlcW^###:lg£*ry . 
Ky-^IIWItH H >«iWff CEll/ftitt 

[0 0 13] fip-6. B*3S1 \zm®.2tirz¥£W\t. ±E 
KH>Wttr«i*l:. KV-XlffitHH> 

y-f >*St»¥fT»cBB«UfcWttX»4^ >y -> i#i©y 

[0014] «*3S 2 Kettsnfessmtt. m&m i tc 

a*. d)t7^l/>. 7>h7t>, fh7t>, 

•t>, ^it-fey. Rt/. ^n6oiii«:*>6a«sn 
kH?'/^*. hU7x^;w^^yft^#i, -y 7x 

—JlrtfXt-g?®), X^JU^Xt-t^l. T*)—)V¥—)), 

4b. HUTU— ;u75>ft-&», &rx. *nsc5is*flE 

-N-e^*;WA*y-;k 4?ut*n;nfyy, #ut? 
^*;i//\*y-;i/^;i/A7;uxt f»ib, rj>*. tn^© 

[0 0 15] H*«3taEtt*nfc»Wtt. 
<y«s. #«¥#ti^Rtfy-x«ffi£js#tfrL. * 

[0 0 16] W*«4lcE«SnfcKWtt. «*JS3tZ 
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( 
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[0 0 17] BJ*«5KC«S.nfc«Wtt. tt*3S4|- 
»-C«lJ«Snfc*«*»»)ii:»EV-^WitOllBI= 

[0 0 18] *3|»B6 fcEttSftfeSEUBtt. «*JS1 (c 
EfcSnfcSEWfcisHT. jSW»tt©-kffifc, ttCV- 

[0 0 19] «f*3«7 lcE«Snfc5£WJ4. »*JS6 lc 
[0 0 2 0] 8 tCE«$nfc%BJ«. ffi&gt 7 IC 

[0 0 2 1] »*3S9 iCE*$nfc%BJ«. rt^JR i tc 

U Ac C t <fc f * OT & 5 . 

[0 0 2 2] M&iSl 0 (Cffitt^ttfcfgBJite, «^JS9 

[0023] M&g i i icffiflftsnfcfewtt, n i 

[0 0 2 4] W*3S1 2 (CE«£nfcfSBJlte, M«39fl 
[0 0 2 5] ffi^Jgl 3ICffi«$nfc%B^«, ffi&Jgl 

-So 

[0 0 2 6] BfcRJSl 4Kie«$nfc5SStt. «*JH1 
3lcE«snfcUWi:«ir>T. pSU©«#fE3fc*r«¥S 

[0027] m^m i 5 {cEtt^nfc^Bjtt, i 



i 
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®tcv-x«ffi£*ru ^ix, tt*&HMMM&p£l 
otmWWMtfTlliWSi*!:. WE HI/ 
-f >«ffi «jSlW«I*«*T«Jdc L fc C i it®®. t? & t> 
©T&-5. 

[0 0 2 8] itjfcJgl 6 KE*3nfc3£Wtt. flftftgl 
fcEfcSnfcSSBKlfc^T, S«©±®lC, KrE*«¥ 

10 tCb'Wf >«ffi£WU fit, ifi¥##I5nS 

[0 0 2 9] M^qf l 7 KEttSftfcSSiHtt, NHBg i 
~ 1 6 cDV^TnAMcE«ESnfc%BJ(c43ViT, tway- 
h«ffi, V— X®ffiE.tfFU'-r >ttffiri«. (C 
r) . Ta (^U^A) . (T i ) , ffi (C 

u) . T;i/5^^A (Al) . ^U^fy (Mo) . 9 

yfXT-y (w) , (Ni) . & (Au) . n 

20 (Pd) . (Pt) . i (Ag) . H (S 

n) . #ttt#'J7z"J>. #fttt*'J tfn-;K Wt 
'J HMttt # U V«t 0 fs. -5 ^ 6 £ 

[0 0 3 0] W^JSl StCEtt^tlfe^BJU. ft^l 
SiJ«10nm£tT, ffSKH 2~3nm©Al»I 

[0 0 3 1] »^ 1 9 lcEtt£ttfc5gBJte, al^qi i 
30 ~ 1 8CDVi-rn*MCE«$nfc«^{c43^T, y-xt 
SXli K >Sffi7&*3 0 ~ 5 0 0 nmfflllOiHT 

[003 2] mm2 o\zm®.t>ntz.mmz. mami 

[0 0 3 3] 

imnoy^mowm) si in. ^mcD-mmomm^ 

WttlEL h^>vX^©»rffiEITfe ; i>o B6tt. *^BJ 
©ffi©— SIJ60»ffi*3S-r*r*.EL h^>->*X^©IKffi 

50 EL h^>> ; X^©8lf®0T$)-5. 0 1 Ott. *%BJ© 
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( 
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-mm<DBM&K-t^mE l h ^ <Dmm.-x.mm 

[0 0 3 4] HliCfc^T, 1011 tiELh5>y 

ion *ti^LTiattity-x«ii5s.^h*i/-f >mm 

2&mrZ>tmz, MV-XfI5,»:KW>fI2t 

©ffltcwt^^#:ii3$*b, fix. mmm^m&m 
3 * ©bs^*«|5^ ic mm z & wxm v 5 r# h 

y-h«8K4£WbT^5o tfffB*«^(*:)l 3 M 

[0 0 3 5] #%BJte, Z<D£o\Z, WtSLEDtW^ 

W&EL h5>yX^ 1 0 £b;t©T\ <D*rt£EL 

> *?7* ^ ©ttJStiiS^TS 3 ^ Y *JkB £ fl££J? (C*f b T 

?£< Z. ii\Z^-DTm^mn.^< T£ Z. 

(C^fi)cb^««B^^*^JfflbT, »lffr£&£[6Lh$ 
[0 0 3 6] #fgBJl«u uOi^C, V— 7.Hffi5iK 

m&j&moGW*m&m 3 K«i*&*nfcy- h««S4 

*#fty-h«ffi£ta*££Wt*#J»#B3©y-h« 
Wi:^IWoTV-Xti5tHW>tffi2?) 

* . y ->^«coy- hmm4 &i*m¥m&m 3 «tncwrs 

utiaot, V=>>i?X5>V>lr>/jr7\£tfm.\Zjz%: 

[0 0 3 7] *3BWC*t***#»3fcW«¥#fttm 
ffJKSl T>h^ir>. fh5 

4*1. Rtf, *ftS©«*fltf>&»«3*l*^fe<£*>l 

tt, gt^n -N- tzjwji//vy- jk /spy 
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8tlg, x^;i/*jWA*v*-;i/*;i/A7;i/yt KJSfflg. R 
^>y*/>&. 7>b5*/>3%. -f > 

y/>%. #Uft7i>l. Rtf, tfU^xni^tf 

[0 0 3 8] riOi?!:, *3E«tt, W$SELh^>>? 
X * ^mffS b fc =k 5 ^tt^5£3t*«*« 

[0 0 3 9] KflE«»5£3tW«#SM*:«»tt. M 

#, ft***, xtr>p-y^>y. epwj, ^u-^- 

3^>y, xu^ hP#"j v^O-tf-->3 y. SHPfcf- 
coffi^r-t+J: 0 ft #*> S*? $ n¥t tc ± o Tf« ¥® 

-rz>Z\ttfol&>ttt.t). *:<Dtztb\Z. WtSELh7>v 
[0 0 4 0] *%B^tt, H 2 (C^-f =fc "5 IC. S^ft»« 

1 1 ©±® t, h* iy-r >mm 1 2 . wtsi^^e 1 3 r 

h* U-f >«ffi 1 2 ft^W««W»T«ll«bfcW*E L h 
7>> J X^2 0 tf 02tC*JV>T. 1 

4tt. Wttl¥##:Jll 3*©f®*f£aWcP^£&ttT 
30 tty-X«Cl 5RyCHU-f >mi 2 tBS^frfcBHe 
bfc»«Xtt^y->3.tt (Mxll *^g«) ©y-h 
tI14T*5. CCOfl-^EL h7»*X^ 2 0tC*5Vi 
Ttt. W«*#^J11 3T^7tbfc7t«. a^ftS«[l 

[0 0 4 1] C^T. *»MlC4S»tS*r«*W«E)I 1 3 

n^^cit^iJiWbT*3<„ t«¥9fti3(5#^'f 

40 7"*SPSaettHK>tfl 2iO<ITO§(DSM«l 
*mT«j«Sn. fLT, 7-XtSl5^ItW 
»-C«JiE*n«. t>b. 0 2{C*-r*«Eb h7>y'X 

50 [0 0 4 2] ifc, @5tC^T«fc-5fC ^SWIEL 



11 

#^«^t?«^$nfc#tS##«:)14 3 i©WK:iE?U£ 
AH 4 6 £^ttTW$EL h7>^^ 5 0 fT2>Z\t 
0 5iC*3V^T. 4 1, 4 4KXM5H. ttl 

•en. attests. y-h««Rtfy-xwxr**. 

*5fiMtC*lt-6IEILffiXJi4 6tt. 01*. tf. PEDO 
[0 0 4 3] Z.<?)£.*>\Z* PH>|gt pl©t^ 

%m (ips. wt£¥3S#Ji) t©m®i^^=f-Bi* 

D, <2rft«S**a*fc<. *-©fc»fc, i&igA 

[0 0 4 4] ^-©SSltt, :&©<k*iDT$>£o IPS, % 20 
tEtW X ©^ffl & mKfc»*e©X*Jl^- 

x&\zm-3^T$&t'&m&%m?2>\z\z. led©^ 
©*^3ws*fli^*#Btf«**. s^mi^sam 

7* h>j&«flirflikm*n»*»T3e«3n*. le 
sawa. u m=?izxjrrz>m^*)i 

*-©&A3a**fa-h3-B-* «>©■***. #$S¥*#:tt 
ffSffl^fcflilCDLEDB, Sffii^aA^nfct 

«3fctt^jaie^©&isfci«*3ft*. ^ricufcae^ 
sn. »o c©«k-5fc#*a* 

Wt&¥##©5S7£#]<ste, «^iiE?L©ffiAA-7> 
XtCcfcO. *^-:E?l&©Btt£K«fc*©ieT©£fi*8!l 
^ifiiJif •snitches. 

[0 0 4 5] *?Ei©*iELh7>yX^lt ««« 
£IE7L«»:©/\*^>X£,t.5t;rl;£. fttt^MBfHEftlin-C 1 
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T. ««-#«*#*MWffifc&&MfciK«#©:*S 

7£AISffi£Ttfn«. EPi]n*EE£ffiTfac:£K"3& 
^0 . jS6tC«@-Wa*##JiP^©+^ 'J 7*£A|i»g£ 

ED©5^fettW»*K©*it«rlJT»S«fca^ttfc 
(HOMO : Highest Occupied Molecular Orbital) t 

Sfg^^fi (LUMO : Lowest Unoccupied Molecular 

Orbital ) ©x*JM=-i£, IPS. I*M-^ty7 

Eg{C«toT^^«>. 
[0 0 4 6] L#»U WLt), ^3t*SHOMO-LU 

MOW©X*JMr— jBgHdJ; £ft W»-&t>& 9 . 4$tC 

7t#'&$k<D&ft=F(Dm-&. Eg«l~3. 5eVg«TnJtI«tf 
L/TVs*. ST. WF, IEa©aA{CMbT 

te. «^ir*fbT«^©7x;P5 2pfetLUMO©IW 

ffio 7 5 ffi i l umo ©Mici^;^-l?S^ 
ifi. I TO (Indium Tin Oxide) £fflt^&©TR§8B#J(C 

mum\z\zm<t2ni,z< ^yt^wnz^m 

%^Wm##^M*4T"«^Snfc*ti#«^:Bi©Wtc 
IE?LaAJl£H£ttT. RMS (IPS. FM>tt) £iE 
ftJB (BPS. W»¥##:g) t©noi^;^-»IS 

[0 0 4 7] iit. 0 7(C^Tcto{C. ^d^fiEL 
H5>yX^ 7 0 iCiJUTte, y-XtS6 5ipS® 

«i:©ffitC«^aAH6 7*Wr*#«EL h7>y7^ 
7 0 ir-r-Sd-han^S. 07K:fclAT. 6 1, 6 2, 
6 6W6 4I1 ^n-€-'n. j£9J&£:& I TO§Ol 

[0 0 4 8] £©cfc5JC, ^SSEL h5>> ; 7.^ 7 0 t 

if##I6 3t«HEV-^«i6 5 tOWJcfc^SEA 
■ 6 7 WFftAaaftfcfl^-rSEfcjtfT 

[0 0 4 9] #5SWOtiELh7>^^tt. &W& 

»««st*»-e«riE-r*ii*«-rs* (0^-&T) . £© 

fc. ^®litlELh7>yXi'l:*HTH HflfBHU-f 
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«#SW*:»t©IHH=jE?LffiXJB*^r-r*;:t*»T*» tE 

etc. pm<D*n^mm*m4mu'cMi&t<tiizm* 
*m#-m t ttris v - x mm t © na c nt^a ai & tts 

[0 0 5 0] #f£BJte, 0 3lC^-r<k-5t. g*g2 1© 
±®fC. 7-X1S2 5, W»¥»»i2 3RtfFK 
>«@2 2$rMl^L. ^-IT, R*t&¥##H 2 3 * 

p ao«»«3t*«*#i***»T«i«-r * tmz, m f 

K>*I2 2*8«tittfiTl)«bfclriEL h7 
>->*X^3 0 fT^^t^T^^). 0 3(c43ViT, 24 10 

JCi5ViT«, h*H>M2 2^f,|i:StSn5. 

>-7X^6 0l;^Wt t«K>ia5 2tpS©t 
^^Wttl#^«^T«fi!i$nfc#«#«#:e 5 3 <h 
©WJfclEftaAJi 5 6 0 6tCi5 

ht, si. 54^5511 ^-tven. as, y— f 

«7 10±IC. V-Xtl7 5, *ttHMtttil7 3 ft 20 

173 * pS©«»5S3t***il»flctt»-C*J«-r* 

R F K >*@ 7 2 &j&9JttBtm-?ttJ£ Lfe*rt£ 
EL h7 >i?7> & 8 Oil/, Lj&*%>, FK>«S7 2 

#17 3 fcOIBJtcW^ ffiAXIB 7 7 V 
75t p&CD«J|^fttt¥*#tmT«tt*& 
nfcW$¥»#ll 7 3 tWWlCIETLffiAli 7 6 

•f7yaS#t5sf5 | J7irl/>tzU> (PPV) T 30 

[0 0 5 1] *1£©±ffilC, suiB F V"f >m 

m. *«**#«&r;v-x«s*iB^L. fix. 

£©W&EL F^^X^tCiJUTte, WIEHU' 
-f pS©*#«3te#«¥##«**T#^3nfc 

set. pmvnRRft&m^m&ttmx'Mtt.znfzm 40 
[0052] ^.mmt, 0 9ic^-r«t^(c. sksio 

JiffiK. *»N&*ftJ|8 3StfHK>tfi8 2£flB* 

Wt4t*c. »S 8 1 ®TIi:y-xti8 5 *w 

U fUT, tt*ttMMMfll8 3SpSOf#IEMi 
^SM*:W»T?«B!E"rs <h*tc, ffiE F U-f >«® 8 2 £ 
a«*«»WC*J«bfc^r«EL h7>^^9 0 tt 
5itA<Tf5. £©*tSEL h7>vX^9 0 K*SV> 
Ttt. 3ttt, HK>tl8 24»6*»Sn4. H9C 50 
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*5UT. 8 4H y— F«ffiT&£. 

[0 0 5 3] ;fcf£BJte> 0 4{C*T«k3»C. StS3 1© 
±B(c. ti¥##13 3Rtfv-xH;ffi3 5£)H#:W 
ttttr v Sffi 3 1 coTHtc F V-i >M® 325f 

u ftt> mmm¥m&m3 3£ng©*iMe3fc*r« 

Iii«T?t5. 04tC*5V^T. 3 4liy'-htItS 
-5. £©W$EL H7>y*X^4 Olciswrtt. 9t&, 

[0054] *^Bj{c:*5ft^y— hitffi. y-xtia 

tfKU-f>*att. iftb<H ^PA (Cr) . Ta 
(:$"J^A) . J-$y (Ti),®(Cu). 7;Rr 

9 A (Al) . tU7"r> (Mo) . ^>^Xf> 
(W) , ~^y;U (Ni),4(Au), A7VCA 
(Pd) . <Pt> , « (Ag) . IB (Sn) . # 

7 s>;pr »«tt # U ■<? j; 0 & * s a« s n * 
itmmm. mm. mmm*v*. xtr>p-5^>y. 

JBjfcSft*. *lxT, WIEy-Fmffitt. lOnmti 
T. Sfib<H 2~3nm©iff®IlTMSn. 

tt. 3 0-5 00 nmOM©»KtW$ifl5. * 

[0 0 5 5] *SEMK*tt*»«tt, #5X. 7"7Xf 
v*. T>F-y-->UP>. Rtf, iSF-T* - - 

«tt. 77Xf'yfSST*-3Tt)*$b&U. 
?7*?-v*aS«tt, K 7^7-. R 

[0 0 5 6] *^BJC0fl"t8IEL V?>V7.?<nm.T&m 
*%BjCD#tSEL f-7>yX^ (0 2) tt, 0101:^ 

<DiSBJiS*£i 1 ©JipSlc I TO*<&fci««S*m£j»« 
LTKK>tSl 2 ^fiTT-SlH (a) . 

©itnEFu-f >mmi 2co±ffi(c (pd ms^Ttwts 

###:M*4^^bTW^»#:/l 1 3 a^MtSI 
S (b) , 

<2>M^m^m^m 1 3 a©±iSK:ft«t*»*»ttX»± 
(c) . 

©t(ria*«!i¥#^B i 3 a&.zt$imf- nsi4o± 
ate (pd nRftftmm*m#mw&tfLmisTmm* 

m-fomi 3b^Mt5Ig (d) . Rl^. 
©Wffi*r«*##:)B 13 (13 a, 13 b) ©±®tC« 

(e) . &M-A.mTmmzn2>. *««©#*e 
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Hit, g|3 JdiJl^Tte, 2 3a. 2 3b) iz^^VTzo 
[0 0 5 7] 

imm&n mmm 1 ) 

w mmizx?xm&(D±.mziTo±r)te2 > &Bjinw. 10 

(D) #U7iZl/>t:-|/> (PPV) £^->l^>Xte 
^□D*;UAcfc9ft5^JtC^LT!ft!i«2 OCPOP 
PVj#fl££il|gU ^ic, ^©PPV^SrmilSHK 
>«M©±®JClHl^5 0 0 r pmTXH>3-MT 

m o o oAm<D»m\zi8.m?z>z.t\z£r>^ ( P ^> 

(A) ^©*tS*#^B©±®tc> ttJSJ^J&Lfc**^ 
-?X^£ffl^T. A 1 ^X^^*(CcfcO^LT, ®tt 20 

(o) (Ct3^TISSLfcPPV^$lH]^5 0 0 r pm 

Txtf>3-hbT^i o o o Amommiz&tm-rzz. 

(*) ^bt, mJfE#®¥S&Jl©±®{::A 1 =kD&-5« 

®^*^#tc=tt) i umm\zi$.mvzv-7,9.m$:m 

[0 0 5 8] (ggJ£0iJ 2 ) 30 
«) #^X»«©±®ICA 1 ck0^c^««K«i(sf$:^»tc 

(D) #U7irl/>k"-l/> (PPV) £^vl/>Xtt 
^DD*)UA<fcD&3^SJtC^bT)|ag2 OCPOP 
PV^^ISSL, COP PV7§t££iiijfBFW 

>«SO±ffilClHlte®: 5 0 0 r pmTXfcf>a-FLT 

tti o o oAffostMicfijcK-ractictD. (pS) 

(A) C©W«*^#:«»±ffit^ ^^mL-fc^^U 
VX^Srffl^T. A 1 S^ii(Cj;0(5iLT. 851* 40 

(;) HtrfEWtSI*#^HR^IfrlBdr'-htt8io±Btcttria 
(D) (Ct3ViTiBSLfcPP Vjg?SSrli]tefc5 0 0 r pm 
T'Xtf>n-hLTiii<)l 0 0 0 AB<DmmiZI$.m?Z>Z\ 

(*) fLx, mmGm¥m&m<D±.Miz i ToiD^s 

gBJ«®fai&£X/Vy^U>ytC£Dj£filLTl /imi 
O Ft'-f >«®£JB£J&T££<hfC < £9#$SEL h^>v> 
(E13#Bi) iLfc. 
[0 0 5 9] (^JS^J 3 ) 50 
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(•f) «SSJC#D> (B) £jtti'J> (P) 

fc&niai&intto s i ais®«ffi(- a 1 =k o 

!^^^#^ J: 0 1 Mm)f(CfilciLT F K >«®£^flK 
Lfc. 

(0) #U7irl/>tfrl/> (PPV) £^->l^>Xtt 
i7Da^;UA«bO^^)^Jlc:ig^bT*5S2 OCPOP 

pv^^hsu ^tc. zcoppvmm&ttms is 

ISOJiptCHlfcigC 5 0 0 r pmTXtf>n - h 1 
0 0 0 Ai* V»m\ZI&m?Z> Z\t\Z&K>^ (nf) wts 

(A) £©W®¥##Jl©±ffil;:. SSMtCff^bfc;*;^ 
VX?£ffllAT. A 1 £H£M*C<fc9)£®|bT\ WVl 

a mmmm*&fcm&ztwim7-hn®<»±.mizmm 

(D) (C*5liTIHSbfcPPVj§^$rlHltefc5 0 0 r pm 

Txtf>n-hbTii^i o o oAmoynmiz&tmTzz. 
t\z&K)^ mm^m&mvmzj&f&Lrzo 

(*) ^l/T< |frfaW«*^)lC0±®tC I TOi^j;^ 

<DV -xn.m^HSi-lr^Zitl.Z J: V^WtEL h?>zSX 
? (04#gg) iLfco 
[0 0 6 0] 

«) SBJ^^-7XaiSc7)±®^ I TOJ:D&3jSBJlffi& 
>m.M&Bf$.Vtzo 

(D) PEDOTS-^->l^>tCj§^b. COPEDOTg 

2 0 0A©K*KtfttUTIE?L£A»S»£Lfc. 

(A) #U7i^l/>k , -l// (PPV) <£ + ->l/>X^ 

i7DD*;i/A«kO^<5}§?riJ{c^LT*i5S2 OCPOP 

pv»«smaEU, ^tc. ;i©ppvig«fctMeKu-r 

>*^©±®tC[H]te^:5 0 0 r pm-rrXtf>P-hLT 

*<n o o o AmcDmmizi&m-rzziiiz&t). ( P §«) 
(*) mmmm^mfcmx.zfifiimv'-hm.mn-tmzmm 

(A) tC*3^TiafiL7tP PV^Sr(Hlteic5 0 0 r pm 

T-xfcf>n-hbT^i o o o AjpoaMJtfcritm-r-ac 

(a) We*«*i»ft:liO±HtCA 1 J:0&*« 

^T-SCtlCctOW^EL h7>-/X^ (i5#i) iz 
Vtz. 

[0061] mmms) 

(D) /nU7iZl/>fzl/> (PPV) £*->U->Xte 
^□D7lN;^«tO&*»3W«C»d»bT«i«2 OCPOP 
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PVjgttSHMEU ^tC, d©PPVj§i££liifEy-X 
«^©±®{C(h1K^: 5 0 0 r pmTXfc?>3- HT» 

1 0 0 0 Aff CO^MlCfiJcJii-r^ C £ tC J; 0 . (Pi) f 

bit. 

(D) lC*^TWMEbfcPPV»«[*lHHEft5 0 0 r pm 
TXtT>n-hLT^l 0 0 0 AJtOftjRCjftjRrs C 

(*) PEDOTS^v-l^lCiifrU Z.CDPEDOT® 

®^xtf>3-h{c±o. *&Ewa¥WWi©J:fflK:tt 
eo -f-Lx. itrEW«¥##)i©±®»c i TOitjfts 

an«Wm«X^v^U>^K:J:DJS)EgtlxTl /zmff 

0 H K >«iSMt* C t C J: 0 ttlE L h5>y 
X* (0 6 #38) tl/&. 

[0 0 6 2] (|gjg0ij 6 ) 

M^X/l-y^U >y(C±0fiE^LTl tf mJ*©Fl"f 

(D) PEDOT5r^->l^>{C?g^b. d©PEDOT}§ 
«£Xfcr>3-Mc«fcD. WE K V"f >«ffi©JiH{Cff) 

2 0 OAOBtJJKfifcKLTIEJLaASSJBjSLfc. 

(A) # l J7irl/>tfZI/> (PPV) &*->U>X\* 
ir uu&)l,A>&QteZ>mffl\zmfrVTtiim2 0CPOP 
PV||«*MU *K, ^©PPV*tt&WIEjE7Lffi 
A8©±ffitCtilfe^:5 0 0 r pmTX tf>3— h LTft 

1 o o oAm<Dmm\ztfzm?zz\ii\z&r). <ps> # 

(=) £©*r&¥i»#li©±ffi{c. 

00 (CiS^XlSSLfcP PV^«?&lHlfeSc5 0 0 r pm 
TTX tf >3- h LT^ 1 0 0 0 AJ¥©j¥BI!CfiJtBg-r£ Z. 

(a) v-T/*^*-r«.PPv*+->i/>xn^DD5jx;i/ 
A£K)ti2>mmzmfrisT'i&m2 o cpwppv» 
tasu ^ctc, z\(dp pvmm&x^yzi- hizjzvm 
&mm*i*i*-m<D±mizM2 o o A<Dmm\zi&mvTn 

<» tux, tnmmm*mftm<D±mizA i j;of«ts« 

[0 0 6 3] (SgJ£#l 7 ) 
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(0) P EDOT£*>'l/>te:i§7^U COPEDOTg 
i££Xtr>:3- M;±0, i!ijEy-xmS©_h®{;:S$ 2 

o o A(nmmizi$.mvTJE?uzxm&j&f£vtz. 

(A) #'J7x^l/>k , rl/> (PPV) £*->U>:5Ui 
5/DD*;i/AJ;OfcC^)^J(C^LTiltiS2 0 CPOP 
PV»*&HSEU £©PPVjgF*£IME3E?L& 
AB©±ffitC(H]teSc5 0 0 r pm-XrXtf>n-hUT^ 

ioo o Am<z>mmiztfim-r2>z\ii! l z£io, nm*m» 
(*) Mmmm*mfcmRzftiiiKy-hm.M<n±wizat!m 

(A) Kl*V»TWaEbfcPPV»tt*iatelk5 0 0 r pm 
TX tf >3— h LT« 1 0 0 0 AJ^Oj^MtCfiXM-rs £ 
<h(rJ;D. W«¥^#:Jl©^£^fi)tLfco 
W y7/l^*t5PPV^->l/>XIJ^OD/f;;i/ 
AJ:0«ca»SdKl»^UTttfl[2 0CP©PPV» 

lib. £©p p v^s^xtf >n— htciDStr 
20 K#«¥«M*S©±aifc:tt2 o OAoMfft^mbTlt 

(M y7yMft5PPV^yl/>XWDD*;P 
AJ:0frS&SJfCi§a>bTite&2 0 C P©P p v®m.& 

mmv. #.\z. ^©ppv^*xtf>3-htc e fcom 
mmm¥mftm<n±.m\zM 2 0 oAojwmaaattL-c* 

(f) fit. ltflE*«*#<*:)l£D±BtC I 
*W«S«»*X/ty^iJ>^fc«tO«DtbTl Mm/5 

30 X* (@8#M) iLfc. 
[0 0 6 4] (Hftfifcl 8 ) 

tt> ig««tC^D> (B) Xtt'J> (P) ^K-7Lfc 
[gItaffifexttOS i MS©*ffifcA 1 «fcBfcS««tm 

fc. 

(a) ^U7i^ll/>h*^Iy> (PPV) £*->l/>I$ai 
i/na^A,tr3)5:5SSiJWL/TfiiS2 OCPfflP 
PV»tt£HSEU ^tc. £©PPVjg«*ttrEv-x 

MM<0±W\zmfe&.5 0 0 r pmT-Xtf>a— b LT*<J 

40 1 0 0 oAme>»m\zi&mTz>z\ii\zj:K>. mm^mfc 

(a) z\<nmm*m-fom<n±M\z. mM\zWf8.\stz*?)V 

©y-h*ffi*»j«Lfc. 

(-) »EW«#»fl£liR^I(rEy-N«a©±®Ki(IE 
(□) lCj5^TlHSLfcP P Vi§«*ifet5 0 0 r pm 

Txtf>=!-bL.Tm 0 0 0 AmcDmmizi&m-r&z. 
(*) tit, iiBti¥«ftIffl±It 1 TOiOfe^ 

50 iBtftRS^/Vyi'U >ftCJ;0^WLT 1 ymff 
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©KU-f >mM$:Wf$.-? ZZL IZ =k D^&EL h5>^ *C1 t3&«T**. ( 6 ) m&m 2 0 fcE*SnfcRDU:: 

(gi9#Bg) tut. ctn«. 3taaitt* t «t<. ba^. j«Ki>-*>-rv». 
[0065] immv>mmtj.wiw] 
iRw<D%)m ( i ) 1 ~ 1 6 cefcsnfcssiiii [0 1 j *5sw©-*j6o»iBSw'r*«E l h 9 > v 

^>7Mii*Lfcl8Sl0tiE Lh5 >^7.^ 10 [0 2] *»iW©te<B— *J6©»J^St-W«E Lh5 

T**)V&&mM\Zftfo\s-(:n<-tZ>Z\£\Z&-z>XW)tt- [03] *%BJcDteC0— Sl«i©»«**-rW*E L h7 

jts-e-a QMmmf&vitnm£fc : £:&%> 10 [04] nmw&m&Tik-rmmEL 

fTS^i^T^, ®R3^*©*^i9tt«fc7;i/#7 [0 5] *»MCD«iO— *Jfi©»«*3S-rWtBEL 

—ITWELt^XTV-Y WClt^Tt, fbt, © >^X^CD»fffi0T»-5. 

3Xh£(BM<LT-5>;ii:/&*T£5. fltjfcg 1 ~ 1 [06] *%BJ©te©-^Jg©^SI^ ^"T^TtSE L h 7 

6lcE«£nfc%BJ3tc<£:n^ ttttXtt* y->3.«©y >yX*'OliBlT'S'5. 

— h«ffi£*r«¥&tt:Jl# ICttT^SOT, K5>y [0 7 ] #?£BJ! S6EJ(i©»IBS*-r*"«E L h 5 
X?<DJ->/*yj£tfW.lz±g<tzK). y-?U-t> ^J^OWBBIT**. 

sttos i T4nsi?f 5. [08] *&m<Dm<D—mm<DMm&fii?irmEi, f 7 

[0 0 6 6] (2) BI*«2K:aa*$nfc«WKJ:n >y*X^O»rIiT^5. 

a. •y^>^mmt^mmt^m^rzmm^r 20 [09] *je©»i6**-r«-«EL 

-SWtSEL h5>v 5 X^<i:T-5)Cl *:<Dtz.*b >^X^»»fffi0T$.-5. 

fc, *«EL h5>5>X*©±#©#Bft£'hS!fl:?-3£ [010] ^WCD-mmoiBf&ZTikTmmEL h7> 

fPia^aSRfflrscit^figt&D. *Ofc*C, [011] S I T©tM&»rE0T*&£. 

RlnxhSIMMtnitmi. [«F-^©attW] 

[0 0 6 7] (3) »3}<Jg4, 7, 10, 13IC|Ett£ 11, 2 1, 3 1. 4 1, 5 1, 61, 7 1. 81 * 

— hrt>£cD3r-r UTCDi£A#fc<. ^r<Dfzii>\Z. 2, 12, 22, 32, 42, 52, 62, 72, 82 
M&±%<&K) (.^M^tm^Z) . OM.SMWi'r^ 30 3, 13 , 23 , 33 , 43 , 53 , 63 , 7 3 , 83 
S^ff^te^T (7— VJ^^-f ^Tte, tmmM 4. 1 4, 2 4, 3 4, 4 4, 5 4, 6 4, 7 4, 8 4 

[0 0 6 8] (4) B*^5, 8, 11. 14(C|S«$ 5. 1 5. 2 5, 3 5, 4 5, 5 5, 6 5, 7 5, 8 5 

aASJa€r<g<T'5^<t^-C#, *:<DKl$>\Z, 2*>iZ± 4 6.5 6, 6 6, 7 6 lEflftAH 

•rtftafitfUEifc:*. 6 7, 7 7 ft^ffiAB 

[0 0 6 9] ( 5 ) WjIcJS 1 7 , 18, 19tCfE®£n 10, 20, 30, 40, 50, 60, 70, 80, 9 
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